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[Problems to be Solved by the Invention ] 

It is to offer peptidyl hydroxamic acid derivative which 
possesses strong PDFinhibition and antibacterial action . 

[Means to Solve the Problems ] 
Formula (I ) 
[Chemical Formula 1 ] 




Citff^.R^ [tmi^^tixi^r=b<i:i^m.mm 6^10 
-ox. 7Km^tz\tmmm 1-4 (DT;u^;ua^^ 



[pepuchidodehorumiraaze ] inhibitor and antibacterial . which 
contain compound or its salt which is display edwith {In 
Formula, R<sup>l</sup> shows aryl group of optionally 
substitutable carbon number 6-10, R<sup>2</sup> and 
R<sup>3</sup> show alkyl group of identical or different , 
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Claims 

[if *]i 1] 



hydrogen or carbon number 1~4, R<sup>4</sup> shows alkyl 
group of carbon number 1~5. } 



[Claim (s )] 
[Claim 1 ] 

General Formula (I ) 
[Chemical Formula 1 ] 




NHOH ( I ) 



[xC^.R^ ^^M^fe^ttTL^Ttcfcl^mmife 6-10 



[if *31 2] 



[if *3S 3] 

R^ A< 4-37;u:tP:7:^-;u*i?fe^if *J1 2 leiE 
[if 4] 

r' AWv:/p t°;u. r' a<7K*. r^ AWv:7^^;u 



[if *JI 5] 

if 1 tmCDit^m^fzit^CDi^i^^t 



compound or its salt . which is displayed with {In Formula, 

R<sup>l</sup> shows aryl group of optionally substitutable 
carbon number 6~10, R<sup>2</sup> and R<sup>3</sup> 
show alkyl group of identical or different , hydrogen or 
carbon number 1-4, R<sup>4</sup> shows alkyl group of 
carbon number 1-5. } 

[Claim 2 ] 

compound or its salt . which is stated in Claim 1 which is a 
phenyl group where the R<sup>l</sup> is substituted with 
halogen atom 

[Claim 3 ] 

R<sup>l</sup> 4 -fluorophenyl group compound or its salt . 
which is stated in Claim 2 which is 

[Claim 4 ] 

R<sup>2</sup> isopropyl , R<sup>3</sup> compound or its 
salt . which is stated in Claim 1 where the hydrogen , 
R<sup>4</sup> is isobutyl 

[Claim 5 ] 

pharmaceutical . which contains compound or its salt which is 
stated in Claim 1 
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Specification 

[0001] 

[0002] 



;utRNA(D7tx;u5;MbA^^S&^y.N-7RfC7tx;u5 

(Meinnel,T.,Mechulam,Y.,Blanquet,S.,Biochimi 

6,75,1161-75 (1993))o 

Biol. ,33, 57 1 -89 (1 968),Livingston,D.M.,Leder, 
P.,Biochemistry,8,435-43 (1968),Takeda,M.,We 
bster,R.E.,Pro. Natl. Acad. Sci. U.S.A.,60,1487 
-94 (1968))o 

^^:L^CD•T:^ PDF ^^LUl'^o 

PDF (Dlfflg(*fetSSiJM^<DJ!$:tiS^^j:^-^^^;/h 

PDF (iS'ttSNifc^^W^^^^p^p^T- 
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[Claim 6 ] 

pharmaceutical . which is stated in Claim 5 which is a 
[pepuchidodehorumiraaze ] inhibitor 

[Claim 7 ] 

pharmaceutical . which is stated in Claim 5 which is a 
antibacterial 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards pharmaceutical which designates 
[pepuchidodehorumiraaze ] inhibiting activity and the novel 
peptidyl hydroxamic acid derivative and its derivative which 
possess antibiotic activity as active ingredient . 

[0002] 

[Prior Art ] 

One after another, in order to show antimicrobial strength 
vis-a-vis drug resistant fiingi which appears, compound which 
possesses new action mechanism which to now is notis 
sought. 

Meinnel, T., Mechulam, Y., Blanquet, S., Biochimie, 75, 
1 161-75 (1993). protein synthesis in prokaryotic organism 
starts from formylation of methionyl tRNA , polypeptide 
which possesses formyl group on N- end is synthesized first 

Adams , J.M., Journal of Molecular Biology (0022 - 2836, 
JMOBAK ), 33,571 - 89 (1968), Livingston, D.M., Leder , P., 
Biochemistry (0006 - 2960, BICHAW ), 8,435 - 43 (1968), 
Takeda, M., Webster, R.E., Pro .Natl. Acad. Sci. U.S. A., 60, 
1487-94 (1968). [pepuchidodehommiraaze ] (Below, PDF 
there are also times when it states. ), because with enzyme 
which cuts off formyl group of N- end from this polypeptide , 
it is a enzyme which is made protein which hadfunction, 
being a indispensible enzyme in growth of prokaryotic 
organism , it is 

On one hand, because protein synthesis of human or other 
eukaryote does not need formylation - deviation from 
formylation of peptide , it does not possess PDF. 

Because of this , inhibition of PDF which exists is attractive 
target of antibacterial development in only bacterium or other 
prokaryotic organism . 

As for PDF with metalloprotease which possesses iron in the 
active site , unstable reason refining being difficult, activity 
measurement in orderto search inhibitor was not possible. 
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L*NL. ia^(7)^^ ^i^^(Dii^[Zcfcy PDF 

ajagopalan,P.T.R.,Yu,X.C.,Pei,D.,J. Am. Chem. 

Soc.,1 19,12418-9 (1997),Rajagopalan,P.T.R.,D 
atta, A- ,Pei,D. ,Biochemistry,3 6, 1 3 9 1 0-8 (1 997),B 
ecker,A.,Schlichting,L,Kabsch,W.,Shultz,S.,Wag 
ner,A.F.V.,J. Biol. Chem.,273,1 1413-16 (199 
8),Meinnel,T.,Blanquet,S.,Dardel,F.,J. Mol. Bio 
l.,262,375-86 ( 1 996), Chan,M.K., Gong, W.M., Raj 
agopalan,P.T.R.,Hao,B.,Tsai,C.M.,Pei,D.,Bioche 
mistry,3 6, 1 3904-9 ( 1 997),Dardel,F. ,Ragusa, S. ,L 
azennec,C.,Blanquet,S.,Meinnel,T.,J. Mol.Biol., 
262,375-86 (1996))o 



^B^*t?a><^^5$R^^*tTl^^ PDF mmMt 

^M4^(D7'^Ty— >(Chen,Dawn Z.; Patel,Di 
nesh v.; Hackbarth,Corinne J.; Wang, Wen; Dr 
eyer,Geoffrey; Young,Dennis C; Margolis,Pete 
r S.; WujCharlotte; Ni,Zi-Jie; Trias,Joaquim; 
White,Richard J.; Yuan,Zhengyu,Biochemistry, 
39,1256-62 (2000))^ 

H-phosphonate I^#f^(Hu,Yun-Jin; Rajagopala 
n,P. T. Ravi; Pei,Dehua,Bioorg. Med. Chem. 
Lett.,8,2479-82,(1998)). 

^^TKT;UT'^tK|^*f*(Durand,Daniel J.; G 
ordon Green,Barbara; 0'Connell,John F.; Gran 
t,Stephan K.,Arch. Biochem. Biophys., 367,297- 
302,(1999)). e^x-;UK|§^^t;(Green,Barbara 

Gordon; Toney, Jeffrey H.; Kozarich,John W.; 

GrantStephan K.,Arch. Biochem. Biophys. ,3 7 
5,355-8,(2000)). ^Z^^K^:?^— ;H§*^*(Hunti 
ngton,Kristi M.; Yi,Tian; Wei,Yaoming; Pei,D 
ehua,Biochemistry,3 9,4543 -51 (2000)). ^^^K 
tKP^-y-A^R*f*(WO99/57097). X;U7tN— 
;UtKP^-9-A^If^f*(Apfel,Christian; Bann 
er,David W.; Bur,Daniel; Dietz,Michel; Hirata, 
Takahiro; Hubschwerl en, Christian; Locher,Han 
s; Page,Malcolm G. P.; Pirson, Wolfgang; Ros 
se, Gerard; Specklin, Jean-Luc, J. Med. Chem., 4 
3,2324-31 (2000)). t KP^vT5>If *f*(WO 

99/39704; Clements,John M.; Beckett,R. Pau 
1; Brown, Anthony; Catlin,Graham; Lobell,Mari 
o; Palan,Shilpa; Thomas, Wayne; Whittaker,Ma 
rk; Wood, Stephen; Salama,Sameeh; Baker,Patri 
ck J.; Rodgers,H. Fiona; Barynin, Vladimir; Ri 
ce,David W.; Hunter,Michael G.,Antimicrob. 
Agents Chemother.,45,563-570 (2001))^i:<!?A< 
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Rajagopalan, P.T.R., Yu, X.C., Pei, D., Journal of the 
American Chemical Society (0002 - 7863, JACSAT ), 1 19 
and 12418 - 9 (1997), Rajagopalan, P.T.R., Datta, A., Pei, D., 
Biochemistry (0006 - 2960, BICHAW ), 36, 13910 - 8 (1997), 
Becker, A., Schlichting, I., Kabsch, W., Shultz, S., Wagner, 
A.F.V., Journal of Biological Chemistry (0021 - 9258, 
JBCHA3 ). 273 and 11413 - 16 (1998), Meinnel, T., Blanquet, 
S., Dardel, F., Journal of Molecular Biology (0022 - 2836, 
JMOBAK ), 262,375 - 86 (1996), Chan, M.K., Gong, W.M., 
Rajagopalan, P.T.R., Hao, B., Tsai, CM., Pei, D., 
Biochemistry (0006 - 2960, BICHAW ), 36 andl3904 - 9 
(1997), Dardel F., Ragvisa, S., Lazennec, C, Blanquet, S., 
Meinnel, T., Journal of Molecular Biology (0022 - 2836, 
JMOBAK ), 262,375 - 86 (1996). But, PDF isolation and 
purification is done by progress of molecular biology ofirecent 
years, development of inhibitor starts 

To date as PDFinhibitor which is reported, 

After Chen , DawnZ.;Patel DineshV. ;Hackbarth, 
Corinne J. ; Wang , Wen;Dreyer, Geoffrey; Young , 
DennisC.;Margolis, PeterS.;Wu, Charlotte;Ni , Zi-Jie;Trias, 
Joaquim; White , Richard J.; Yuan, Zhengyu, Biochemistry 
(0006 - 2960, BICHAW ), 39, 1256 - 62 (2000), natural 
product [akuchinonin ] 

Hu, Yun-Jin;Rajagopalan, P.T.Ravi;Pei, Dehua, Bioorganic 
& Medicinal Chemistry Letters (0960 - 894 X ), 8, 2479 
- 82, (1998), H-phosphonatederivative 

You can list WO 99/3 9 704; Clements, John M.;Beckett, 
R.Paul ;Brown, Anthony;Catlin, Graham;Lobell, Mario;Palan, 
Shilpa;Thomas, Wayne ;Whittaker, Mark ;Wood, 
Stephen; Salama, Sameeh;Baker, PatrickJ.;Rodgers, 
H.Fiona;Barynin, Vladimir;Rice, David W.;Hunter, Michael 
G., Antimicrob.agents Chemother., 45, 563-570 (2001) etc, 
but there are not any which still areused for clinic , it is a step 
of research and development . Apfel, Christian;Banner, David 
W.;Bur, Daniel;Dietz, Michel;Hirata , 
Takahiro;Hubschwerlen, Christian;Locher, Hans;Page, 
MalcolmG.P.;Pirson, Wolfgang;Rosse, Gerard; Specklin, 
Jean-Luc, Journal of Medicinal Chemistry (0022 - 2623, 
JMCMAR ), 43, 2324 - 31 (2000), hydroxylamine derivative 
Huntington, KristiM.;Yi, Tian;Wei, Yaoming;Pei, Dehua, 
Biochemistry (0006 - 2960, BICHAW ), 39, 4543 - 51 (2000), 
peptide hydroxamic acid derivative (WO 99/57097 ), sulfonyl 
hydroxanaic acid derivative Green, BarbaraGordon; Toney, 
JefifreyH.;Kozarich, John W.;Grant, StephanK., Archives of 
Biochemistry and Biophysics (0003 - 9861, ABBIA ), 
375,355 - 8, (2000), peptide thiol derivative Durand, 
Daniel J. ;GordonGreen, Barbara;0'Connell, John F.;Grant, 
StephanK., Archives of Biochemistry and Biophysics (0003 - 
9861, ABBIA ), 367,297 - 302, (1999), biphenyl acid 
derivative peptide aldehyde derivative 
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[0003] 

^<(©S'g■A<^ttTL^i>CUS 4599361,US 5256 

657,US 5268384,US 5552419,EP 236872,EP 2 
74453,EP 423943,EP 489577,EP 489579,EP 4 
97192,EP 574758,WO 90/057 16, WO 90/0571 
9,WO 91/02716,WO 92/13831,WO 92/22523, 
WO 93/09090,WO 93/09097,WO 93/20047,W 
O 93/24449, W093/24475, WO 94/02446, WO 9 
4/02447,WO 94/21612, WO 94/25434,WO 94/2 
5435,WO 96/26918,WO 96/25 156, WO 2000/0 
34313,JP 08311096 ^)A<. PDF M'SMtLX 

It. ±aiCD^:^^Ki=KP^-b-AK^***:(wo 

99/57097)l=^E^?>+l,Tl^-g)y•£ltt?fei)c 
[0004] 

^^titj: PDF mmv^mis^mKmv^m^^ir;§, 

[0005] 

[^ii*«?3it-r-5fcto<7)^l9:] 

iifflE^fT^fcS^^, 3tL^ PDF PflS^fflfccfct; 



[^k 2] 
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derivative peptide aldehyde derivative 
[0003] 

On one hand, to now (U.S. Patent 4599361, U.S. Patent 
5256657, U.S. Patent 5268384, U.S. Patent 5552419, 
European Patent 236872, European Patent 274453, European 
Patent 423943, European Patent 489577, European Patent 
489579, European Patent 497192, European Patent 574758, 
WO 90/05716, WO 90/05719, WO 91/02716, WO 92/13831, 
WO 92/22523, WO 93/09090, WO 93/09097, WO 93/20047, 
WO 93/24449, WO 93/24475, WO 94/02446, WO 94/02447, 
WO 94/21612, WO 94/25434, WO 94/25435, WO 96/26918, 
WO 96/25156, WO 2000/034313, JP0831 1096 etc) where 
many reports are done, just isexpressed to above-mentioned 
peptide hydroxamic acid derivative (WO 99/57097 ) as 
PDFinhibitor , as for the peptidyl hydroxamic acid derivative , 
as matrix metalloprotease inhibitor . 

Then, in order that development of novel peptidyl hydroxamic 
acid derivative which possesses PDFinhibiting activity is 
assured inventors did diligent research . 

[0004] 

[Problems to be Solved by the Invention ] 

It is to offer peptidyl hydroxamic acid derivative which 
possesses strong PDFinhibition and antibacterial action . 

[0005] 

[Means to Solve the Problems ] 

As for these inventors , in order to solve above-mentioned 
problem , as fon esult of doing diligent research , 
below-mentioned General Formula whichpossesses strong 
PDFinhibition and antibacterial action (I ) 

[Chemical Formula 2 ] 
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[0006] 

C^e^t^.R^ [ia^^^ttTL^T^;cfcL^j^*S 6-10 

or. yKm^tzitmmWL i~4 (Dt;u^;u*^^ 

L.RMim^Si 1-5 (Z)T;u+;ua^^-ro ]r 



[0007] 

JilHxC(I)*.R^1ra^tt^m^lS 6-10 (DT'J 

g:7;u7hP>^;u.^*ift i~5 cot;u=i^v. t 
^v;uat/j5tmiS 2-5 (Z)Ti^/uaA<^(f ^ti 

'So 



[0006] 

compound and its salt which are displayed with {In Formula, 
R<sup>l</sup> shows aryl group of optionally substitutable 
carbon number 6-10, R<sup>2</sup> and R<sup>3</sup> 
show alkyl group of identical or different , hydrogen or 
carbon number 1-4, R<sup>4</sup> shows alkyl group of 
carbon number 1-5. } were done the new preparation , 
furthermore research was advanced and this invention was 
completed. 

Furthermore, when optical isomer exists in amino acid which 
is used with the this invention , if especially it does not state 
clearly, show L isomer . 

In addition, in in this specification "lower alkyl " with, if 
especially it does not stated early, mean alkyl group of carbon 

number 1-5. 

[Embodiment of the Invention ] 
[0007] 

You can list for example phenyl , naphthyl , indenyl , azulenyl 
etc in above Formula (I ), as aryl group of carbon number 
6—10 which is displayed with R<sup>l</sup>. 

It is a preferably , phenyl , naphthyl . 

halogen atom (Such as fluorine , chlorine ), you can list 
acyloxy , carboxyl of alkoxy , hydro xyl , carbon number 2-5 
of lower alkyl , trifluoromethyl , carbon number 1-5 and the 
acyl group of carbon number 2-5 as substituent aryl group 
may possess. 

It is a preferably halogen atom and lower alkyl group . 
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[0008] 

R^^frii R't?a$tt-sm*iS 1-4 (D7;u^;u 

ert-3f5^;UfcCi:A<#lfe>*l.-i.„ 

r2^ [t. 5T*L<tt R^Sfrli R^CD— :^*<7K 
V^>;U*frli tert-7"^;Ut;-fey. J:y$?*L< 

li. R^ A<7*'pe;u. 'fv:;^Pt°;u. -fv^f^^^u* 

y-rtt tert-3*'^;Ut?feoT. R^ A<7K*'e&y. 
lc5T*L<li R' tUyZ^O t°;i/t;-feoT. R' A<7K 

[0009] 

;u. -^v^yu. v^>5^;u. :^-:i-^>^J\^. tert- 
[0010] 

* [ = 1 1 ^ - IS iC ( I ) t? a $ i. ^ b ^ 1^ (D 

vx-Siy— ^UTS^. hyx-Siy— ;UT5>. 
>i^T5>^C t't (Dig If e>:tri) » 

m. mit7Kmm. mm. mm. 'j>muiit(D^ 
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It is a more preferably , fluorine . 

4 -fluorophenyl is as preferred embodiment of aryl group of 
carbon number 6~10 which is possibleto possess substituent 
which is displayed with R<sup>l</sup>. 

[0008] 

You can list for example methyl , ethyl , propyl , isopropyl , 

butyl , isobutyl , s-butyl , t- butyl etc as alkyl group of carbon 
number 1-4 which isdi splayed with R<sup>2</sup> or 
R<sup>3</sup>. 

It is a preferably propyl , isopropyl , t- butyl . 

It is a more preferably isopropyl . 

As for R<sup>2</sup> and R<sup>3</sup>, one side of 
preferably R<sup>2</sup> or R<sup>3</sup> being a 
hydrogen , other with propyl , isopropyl , isobutyl or t- butyl , 
more preferably , R<sup>2</sup> with propyl , isopropyl , 
isobutyl or t- butyl , R<sup>3</sup> being hydrogen , 
furthermore the preferably R<sup>2</sup> being isopropyl , 
R<sup>3</sup> is hydrogen . 

[0009] 

You can list for example methyl , ethyl , propyl , isopropyl , 
butyl , isobutyl , s-butyl , t- butyl , pentyl , isopentyl , 
neopentyl , t- pentyl etc as alkyl group of carbon number 1~5 
which isdisplayed with R<sup>4</sup>. 

It is a preferably isobutyl . 
[0010] 

physiologically acceptable salt is desirable as salt of 
compound which is displayedwith General Formula (I ) in this 
invention , of for example inorganic base of salt , organic base 
of salt , inorganic acid of salt , organic acid salt etc of salt , 
basic or acidic amino acid is listed. 

As prefen ed example of salt of inorganic base , you can list 
for example sodium salt , potassium salt or other alkali metal 
salt ; calcium salt , magnesium salt or other alkaline earth 
metal salt ; aluminum salt , ammonium salt etc. 

As preferred example of salt of organic base , you can list salt 
of the for example trimethyl amine , pyridine , picoline , 
ethanolamine , diethanolamine , triethanol amine , 
dicyclohexyl amine , N, N- dibenzyl ethylenediamine etc. 

As preferred example of salt of inorganic acid , you can list 
salt of the for example hydrochloric acid , hydrobromic acid , 
nitric acid , sulfuric acid , phosphoric acid etc. 
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As preferred example of salt of organic acid , you can list salt 
of the for example formic acid , acetic acid , trifluoroacetic 
acid , fumaric acid , oxalic acid , taitaric acid , maleic acid , 
citric acid , succinic acid , malic acid , methane sulfonic acid , 
benzenesulfonic acid , p-toluenesulfonic acid etc. 

As preferred example of salt of basic amino acid , you can list 
salt of the for example arginine , lysine , ornithine , etc you 
can list salt of for example aspartic acid , glutamic acid etc as 
preferred example of the salt of acidic amino acid . 

[0011] 

As for compound of this invention , for example 
below-mentioned general reaction scheme 

[Chemical Formula 3 ] 
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[II) 



HgN^'^COOH 
(III) 



Q O r2 .R^ 



<IV) 




I 

OH 
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[0012] 

CJSi^vieft3.R^R^R^R4 [i±iB-jissC(i)-r? 
:^»Lfr(Dtf^is»^W'r^o*/r.R' mmsL 
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>x;U7t^— ;u^p'jK\ 7?p^^>if>x;U7tx— 
;K7 p g K\ ^>if >x;U7tx - p 'j K?fet*A< 



[0012] 

It can produce with {In reaction scheme , R<sup>l</sup>, 
R<sup>2</sup>, R<sup>3</sup>, R<sup>4</sup> that it 
defined with above-mentioned General Formula (I ), has same 
meaning. In addition, R<sup>5</sup> shows lower alkyl 
group , Bzl shows benzyl group . } . 

sulfonyl chloride which is displayed with General Formula 
(II ) {Below, compound (II ) with there are also times when it 
states. } as, for example naphthalene sulfonyl chloride , 
toluene sulfonyl chloride , fluorobenzene sulfonyl chloride , 
chlorobenzene sulfonyl chloride , methane sulfonyl chloride , 
bromobenzene sulfonyl chloride , benzene sulfonyl chloride 
etclisting and others *. 
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[0013] 

>fb-&if^(ii)t{b'&Jf^(iii)(DSJ^v[i. a^*P?)ti3 



[0014] 

-jlSiC(lV)1r«$ti^'fb^i|^t N-tKP+vzi 

;uT5y:^pe;u);ti;u7Hi^>r5K±gK±£^c<^:*<W 

xxt;u. y'Jv> tert-:7>;uxxT;u. T^— 

tert-^T;uxxT;u. /^^'J>>^t;u:iixt 
/^'J>x^;uxxt;u. /^'J> tert-^^^;ux 
x^;u. y;u/^'j»^;uxxT;u. y;u/^'j>x 
^;uxxt;u. y;u/^'j> tert-:7^^;uj:xT;u. 
p-rix»^;uxx^;u. p-ri^>x^;uxx^ 
p-rv> tert-^>;uxx^;u. -rvp-rv» 
^;uxxt;u. -rvp-rv>x^;uxx^;u. -r 
VP-rv>tert-:7>;uxxT;u. y;up-rv>><T 
;uj:x^;u. y;up-rv>x^;uj:xi^;u. y;u 
P-fi^^ tert-73^^;UXX^;U. tert-P^ix»5^ 
;uxx^;u. tert-p-<v>x^;uxx^;u. tert- 
p^v> tert-7'>;uxxT;u. 2-:r5y^+t^> 
^y5^;uxx^;u. 2-T5y^^lJ->KxT;ux 
xt;u. 2-T5y^+-«j->K tert-:7^;uxxT;u 

[0015] 

-flSxC(Vii)i?a?ti^^b'&f^CmT. ^b^i[?3(V 
II)<!rlBi£-r§-<ttfe§o - jl§5C(V)-e«$ 
ti-g>^b-&if^t^b^4a(Vl)cfcy. <2>*D<D^>^TK 



[0013] 

If so-called ;al -amino acid it is something which is named 
compound whichis displayed with general formula (III ) 
{Below, compound (III ) with there are also times when it 
states. } as, it is good whichever. 

Especially glycine , alanine , valine , D-valine , norvaline , 
leucine , isoleucine , norleucine , t- leucine etc is ideal. 

compound (II ) with as for reaction of compound (III ), 
method usuallyof being possible to be known. It is possible to 
do with for example Schotten -Baumann (Shotten-Baumann ) 
reaction etc. 

[0014] 

It melts compound and N- hydroxy succinimide which are 
displayed with General Formula (IV ), in organic solvent 
(Such as for example tetiahydrofuran , dichlorom ethane , 
chloroform , ethylacetate ) which usually is used, condenses 
with condensing agent . 

As said condensing agent , for example N, N- dicyclohexyl 
carbodiimide or 1 -ethyl -3- (3 -dimethylaminopropyl ) 
carbodiimide acetate etc is used forideal. 



You can list for example glycine methyl ester , glycine ethyl 
ester , glycine t- butyl ester , alanine methyl ester , alanine 
ethyl ester , alanine t- butyl ester , valine methyl ester , valine 
ethyl ester , valine t- butyl ester , norvaline methyl ester , 
norvaline ethyl ester , norvaline t- butyl ester , leucine methyl 
ester , leucine ethyl ester , leucine t- bvityl ester , isoleucine 
methyl ester , isoleucine ethyl ester , isoleucine t- butyl ester , 
norleucine methyl ester , norleucine ethyl ester , norleucine t- 
butyl ester , t- leucine methyl ester , t- leucine ethyl ester , t- 
leucine t- butyl ester , 2- amino hexanoic acid methyl ester , 
2- amino hexanoic acid ethyl ester , 2- amino hexanoic acid t- 
butyl ester etc amino acid ester which is displayed with 
General Formula (VI ) {Below, compound (VI ) with there 
are also times when it states. } as. 



[0015] 

It can produce compound {Below, compound (Vn ) with 

there are also times when it states. } which is displayed with 
General Formula (VII ), the compound and compound which 
are displayed with General Formula (V ) (VI ) from,according 
to peptide synthesis method of public knowledge . 
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[0016] 

^b-&it^(Viii)*tr[*:^;U7tt>v;u*[zfcit-g>^ 

^b'&ifa(Viii)(Z):ti;U7K^v;u»lcfc(t'g>JTJS^i: 
7Ki^. >S14^bT5K\ JStt<bxx^;u^*<*(f 

^/\P^^>^bif^3<bLTtt^i^^bif^3*A<*(f ^ 

^jft^. x;U7tx>K(>^>x;U7tx>K^). mm% 
^;u7K>^(PK. v^pe^f -rvi§ 



conventional means of for example liquid phase synthetic 
method , solid phase synthesis method or other peptide 

S3Tithesis can be used. 

Furthermore, when compound (VII ) hydrolysis is done with 
alkali or the acid , compound {Below, compound (VIII ) with 
there are also times when it states. } which is displayed with 
General Formula (Vm ) can beproduced. 

alkali hydrolysis uses sodium hydroxide and potassium 
hydroxide aqueous solution or other aqueous alkali solution , 
but also solution which inorder to increase adds methanol , 
ethanol , propanol , isopropanol , butanol , dioxane and 
tetrahydrofuran etc in aqueous alkali solution canutilize 
solubility of compound (VII ) ideally. 

Next it treats alkali hydrolysate with hydrochloric acid and 
and sulfuric acid or other inorganic acid makes the free 
carboxylic acid . 

reaction temperature , usually, in range under heating, is range 
of preferably Odeg C~30deg C fromunder cooling. 

As condition of acid hydrolysis , hydi ochloric acid and 
sulfuric acid or other inorganic acid are used generally,but 
you can use also Lewis acid like boron trichloride . 

As for reaction it is desirable to do in acetic acid , formic acid 
solution . 

reaction temperature , in range under heating, is range of 
preferably 30deg C~100deg C usually from room 
temperature . 

[0016] 

compovind (VIII ) or compound {Below, compound (IX ) with 
there are also times when it states. } which is displayed with 
General Formula (IX ) byin organic solvent , O -benzyl 
hydroxylamine condensing reactive derivative or its salt in 
carboxyl group , can beproduced. 

You can list acid halide , acid anhydride , activated amide , 
activated ester etc as preferred reactive derivative in carboxyl 
group of compound (VIII ). 

You can list acid chloride etc as acid halide , for example 
phosphoric acid which issubstituted (dialkyl phosphoric acid , 
phenyl phosphoric acid , biphenyl phosphoric acid , dibenzyl 
phosphoric acid , phosphorus halide acid etc), dialkyl 
phosphorous acid , sulfurous acid , thio sulfuric acid , sulfuric 
acid , sulfonic acid (methane sulfonic acid etc), aliphatic 
carboxylic acid (acetic acid , propanoic acid , butanoic acid , 
isobutyric acid , pivalic acid , pentanoic acid , isopentanoic 
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□/^;u^;uxxt;u. p-- hP:7x^;uxx^ 

x^;uxxt;u. >^;u37x- ;uxxt;u. 37x^ 
;u:ry^x- /uxxt;u. ^x- ;u^7hxx^ 
P-- hP:7x- ;uT:^xxt;U. p-^L/v;ut 
;f xxt;u. *;u7H+v>^;u^7hxxT;u. t° 
^- ;uxxt;u. v;uxxt;u. 8-^y'j;u 

l-tKP^v-2-(lH)-e'JK>.N-tKP^v 
x^v>^^K\N-tKP^v37^;u-r5K\ i-tK 

h'JX'Jiy— ;UT5>:^. vv>:7P'\+v;UT 
N,N-v/<>i;;ux^Lx>vZ5>±S^(Z) 

^ p v;u:ti ;U7tt v-f5 K\ N- p v;u- 
N' -^;U7tx'jyx5^;u:ti;u7Ki;>r5F\N-ix^p^ 
+v;u-N' -(4-vx5";uT5yv^P^+v;u):ti 
;U7K v-r^ F\ N,N' - vx^;u;b ;U7K v-f^ K\ N, 
N' -v-rv3^Pt°;u:ti;U7Kv-r^K\ i-x^;u-3-(3 

;U7H- ;uex(2-yT;u-r5yy— ;u). ^>^yT 

Lx>^T>-N-V'j7P^+v;u-r5>. v:7x^;U 
^T>-N-v/7p/\^v;U-rs>. xh^vT-tr^ 
L/>. l-T;U=i+ix-l-^PPX5^L>>, S'J>^h 

uy^;u. 7Kuu>Kx^;u. 7K'j'j>K-rv^p 

vK\ ^{b^7hx;u, ^^b:?^ + ^:^'J;^. fct^ 
(S\ ^pp^^^x5^;u. <7PP^^^-rv>^pe;u 



acid , trichloroacetic acid etc) or you can list mixed acid 

anhydride or symmetric acid anhydride etc of acid like 
aromatic carboxylic acid (benzoic acid etc) as acid anhydride . 

As preferred example of activated amide , you can list for 
example imidazole , 4- substituted imidazole , dimethyl 
pyrazole , triazole or tetrazole etc. 

As preferred example of activated ester , for example 
cyanomethyl ester , methox3miethyl ester , dimethyl imino 
methyl ester , vinyl ester , propargyl ester , p- nitrophenyl 
ester , trichlorophenyl ester , penta chlorophenyl ester , 
methylphenyl ester , phenyl azo phenyl ester , phenylthio 
ester , p- nitrophenyl thioester , p- cresyl thioester , 
carboxymethyl thioester , pyranyl ester , pyridyl ester , 
8-quinolyl thioester , or N, N- dimethyl hydroxylamine , 1- 
hydroxy -2- (1 H ) -pyridone , N- hydroxy succinimide , N- 
hydroxy phthalimide , 1- hydroxybenzotriazole or other N- 
hydroxy compound you canlist ester etc. 



compound (VIII ) and as preferred salt of its reactive 
derivative , you can list for example sodium salt , potassium 
salt or other alkali metal salt , calcium salt , magnesium salt or 
other alkaline earth metal salt , and aluminum salt , 
ammonium salt , for example trimethyl amine salt , 
triethylamine salt , pyridine salt , picoline salt , ethanolamine 
salt , diethanolamine salt , triethanolamine salt , dicyclohexyl 
amine salt , N, N- dibenzyl ethyl enediamine salt or other 
organic base salt or other base salt . 

With types of compound (VIII ) which is used it can select 

these reactive derivative , in option . 

At time of this reacting, when compound (VIII ) is used in 
formof free form or its salt , N, N&apos; -dicyclohexyl 
carbodiimide , N- cyclohexyl -N&apos; -morpholino ethyl 
carbodiimide , N- cyclohexyl -N&apos; - (4 -diethyl amino 
cyclohexyl ) carbodiimide , N, N&apos; -diethyl 
carbodiimide , N, N&apos; -diisopropyl carbodiimide , 1- 
ethyl -3- (3 -dimethylaminopropyl ) carbodiimide , N, 
N&apos; -carbonyl bis (2 -methyl imidazole ), 
pentamethylene ketene -N- cyclohexyl imine , biphenyl 
ketene -N- cyclohexyl imine , ethoxy acetylene , 1- alkoxy -1- 
chloro ethylene , trimethyl phosphite , ethyl polyphosphate , 
isopropyl polyphosphate , phosphorous oxychloride , diphenyl 
phosphoryl azide , thionyl chloride , oxalyl chloride , for 
example ethyl chlorofomiate , chlorofomiic acid isopropyl or 
other haloformic acid lower alkyl , triphenyl phosphine , 2- 
ethyl -7 -hydroxy benzoisooxazolium salt , 2- ethyl -5- 
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[0017] 

i^fB*yild:;b7A^pvhy^:7-f--efflS-ri) 

^ticcfcy, ■fb^ifeia)^siia-r-i>^<t;{)<T-#^o 

felf •3tLi>o 

iSTcliv SM^Tcfe-SL'^tt Birch S7t;(Birch,A- 
J.;Rao,G. Subba.,Adv. Org. Chem.,1 972,8, lO'tC 

SMjl7t;a)fl45X(*/-v^v'^A-0t*, — 
'y;U*5J:t;K'fbS#^C«i:A<#lfe,tLi)o 

W*L<li/^^i^'t7A-m*T'fei)o 

7k*l±li 1 «;j±~50 ai±T?fe-i>;5<. itf*L<l* 1 

^I±~5 ftI±T-fe-i>o 

— JU^E^~). X— ^;Hl(^h^tKP7'^>^i:<!:). 
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(m-sulfo phenyl ) iso oxazolium hydroxide intramolecular 
salt , 1 - hydroxybenzotriazole , 1 - (p- chlorobenzene sulfonyl 
oxy ) -6 -chloro -IH-benzotriazole , N, N- 
dimethylformamide and it is desirable to react under existing 
of so-called Vilsmeier reagent or other usual condensing 
agent which is manufactured with reaction with thionyl 
chloride , phosgene , trichloromethyl chloroformate , 
phosphorous oxychloride etc. 



alkali metal carbonate hydrogen salt or other inorganic base , 
or tri lower alkyl amine , pyridine , N- lower alkyl morpholine 
and 1 -hydroxybenzotriazole or other organic base under 
existing it is possible asfor to condense. 

1 -ethyl -3- (3 -dimethylaminopropyl ) carbodiimide acetate 1 
-hydroxybenzotriazole combination is ideal. 

As organic solvent , you can list for example 
dichloromethane , chloroform , N, N- dimethylformamide and 
tetrahydrofuran or other usual solvent orthose mixed solvent . 

It is a mixed solvent of preferably , dichloromethane and N, 
N- dimethylformamide . 

reaction temperature , in range under heating, is range of 
preferably , 20deg C~50deg C from undemormality cooling. 

[0017] 

Furthermore benzyl group of compound (IX ) is done 
deprotection , compound (I )can be produced by refining with 
recrystallization or column chromatography . 

As for method of deprotection , it can increase reduction or 
acid hydrolysis . 

Reduction can utilize known method such as catalytic 
reduction or Birch reduction (Birch, A.J.;Rao, G.Subba., 
Adv.Org.Chem 1972, 8, 1. ), but catalytic reduction is 

desirable. 

catalyst of catalytic reduction is listed palladium -carbon , 
raney nickel and platinum oxide etc. 

It is a preferably palladium -carbon . 

hydrogen pressure is 1 atmosphere ~50atmosphere , but it is a 
preferably 1 atmosphere ~5 atmosphere . 

As solvent , alcohols (Such as methanol , ethanol ), ethers 
(Such as tetrahydrofuran ), organic acids (Such as acetic 
acid ) and these mixed solvent can be used. 



Page 15 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002322197A 



2002-11-8 



J5 IS S li a ^ S A'' e> *□ S T (D 15 ffl t? Sb 

y.5T*L<l* 30 deg C~100 deg C (D^mX 
[0018] 



■^f$.(o&mtmm. Am^^^^t. i985^;^ 

*^^b^^^. MM^mX. 1977 

ife^. rsi^^^b^Slltaffi IJ. B:^±it^± 

mSlb^ls] A. 1987 ^;n:^iE^m. rig 4 
It^ Ult^b^affi 22 W^^iS IVJ. B^'fb 
3tL»1*ie^^±. 1992 ^fd:<!: l=iBtlc$^ 

•So 



[0019] 

* ^ 0j 0 - «§ (I) -e a $ +t i> ^b ^ 1^ cfc i; -e 
i)o 5j;ilK*ie<z>ifm^b^!fei-efey. ^iBis 



[0020] 

^ilBJ-fb^ifei^^W-r-SS^Ii. SJfaib#i(#iJ 
Tilt, th, ^-^h. v't7X. 't7-y-^. -tfiy. zf-^. 

-So 



reaction temperature is range under heating usually from 

room temperature . 

As condition of acid hydrolysis , concentrated hydrochloric 
acid is used generally, but you canuse also Lewis acid like 
three fluorination boron . 

reaction temperature , in range under heating, is range of 
preferably 30deg C~100deg C usually from room 
temperature . 

[0018] 

Above-mentioned general reaction scheme is not something 
which limits the synthetic method of compound of this 
invention , it is possible also to use other method of public 
knowledge with this field . 

If in addition, means of peptide synthesis conventional means 
of liquid phase synthetic method , solid phase synthesis 
method or other peptide synthesis shouldhave used, is 
produced for example Izumiya Nobuo other work, 
"fundamentals and experiment of peptide synthesis 
Maruzen KK ,1985 ;Yajima Haruaki, the Sakakibara Shunpei 
work, "Lectures in Biochemical Experiments 1 ", Japanese 
Biochemical Society compilation, Tokyo Kagaku Dojin , 
1977 ;Kimura Toshiya work, "Continuation Lectures in 
Biochemical Experiments 1 ", Japanese Biochemical Society 
compilation, Tokyo Kagaku Dojin , 1987 ;Suzuki Nobuo 
work, "4 th edition Lectures in Experimental Chemistry 
22organic synthesis IV ", method which is stated in the The 
Chemical Society of Japan compilation and Maruzen KK , 
1992 etc or by method which correspondsto that. 

[0019] 

compound and its salt (Below, the compound of this invention 
there are times when it abbreviates. ) which are displayed 
with General Formula (I ) of this invention , way with novel 
compound of unpublished , it shows in postscript Test 
Example , in order to possess PDFinhibiting activity and 
antibiotic activity which are superior,designate those as active 
ingredient , combining carrier etc of postscript inaccordance 
with necessary it is useful due to especially, as PDFinhibitor 
and antibacterial . 

[0020] 

pharmaceutical which contains the compound of this 
invention is prescribed to generalized or the localized to warm 
blooded animal (Such as for example human , rat , mouth , 
rabbit , bovine , pig , dog , cat ). 

Other than oral dosage , it is prescribed to generalized with 
intravenous injection , subcutaneous injection , intramuscular 
injection or other parenteral method. 
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=1— T>r>y^*^TL^T^;cfcl^o 
p*SiJ(^vP^v^. ^^KO)pj|^i:<^^). ^SSiJ?S<^:^ 

^mnmzm^^ti^mMtLx{t.}imm. 
mmt<)±mMtLxm'A^ti^m^. t^t^it 

if). ?UbSiJ(7K'je-;ueP'JK>^i:<^:). SljS^b 
SiJ(tKP^v^pe;u;^T;uir;up— X. 
-tr;up— xAj:^^)^ l^®>S'tt^iJ(7K'Jv;u^— h 8 
0. 7K'J^^v:^^L>>?S^bt y'va/cki:). 
SiJ(JS^b^>if ;u=i-^A. /7PP 

if). ^?fi^b^iJ(JS^b^hg^A. yg-trU>. 
M.tj:i:)tj:if(Dmm^mmum. Mmm. 

tj:if^mmzmiRLx^mt^^tt<x^^o 

[0021] 



Inside skin , mucosa , nose , it is prescribed to intraocular etc 
to localized . 

You can list for example powder , granule , tablets , capsules , 
syrup and liquid etc as formulation which isprescribed to oral 
to human . 

When formulation it is produced, as powder , granule , tablets 
etc medicinemanufacture carrier , for example vehicle of 
preferred option (Such as starch , fructose , fructose , 
sucrose ), lubricant (Such as magnesium stearate ), 
disintegrating agent (Such as starch , crystalline cellulose ), be 
ableto use binder (Such as starch , gum arabic ) etc in order to 
produce solid preparation , coating it ispossible to be done 
with coating agent (Such as gelatin , sucrose ). 

In addition, when formulation it is produced, as syrup and 
liquid for example stabilizer (Such as sodium edetate ), 
suspending agent (Such as gum arabic , croscarmellose ), 
flavoring (Such as single syrup , fructose ), selecting 
fragi*ance etcappropriately, you can use. 

You can list injectable , suppository etc as formulation which 
is produced in the parenteral . 

When formulation when it is produced, as injectable for 
example solvent (Such as injectable distilled water ), the 
stabilizer (Such as sodium edetate ), isotonic agent (Such as 
sodium chloride , glycerin , mannitol ), pH adjustment agent 
(Such as hydrochloric acid , citric acid , sodium hydroxide ), 
be able to use suspending agent (Such as methylcellulose ), 
itis produced, as suppository selecting for example 
suppository base (Such as cacao butter , macrogol ) etc 
appropriately ,you can use. 

As extemal use formulation , you can list for example 
ointment , cream agent , lotion agent , nosedrop and 
ophthalmic solution etc. 

In addition to the compound of this invention , for example 
ointment base (Such as vaseline , lanolin ), solvent (Such as 
physiological saline , purified water ), stabilizer (Such as 
sodium edetate , citric acid ),humectant (Such as glycerin ), 
emulsifier (Such as polyvinyl pyrrolidone ), suspending agent 
(Such as hydroxypropyl methylcellulose , methylcellulose ), 
surfactant (Such as polysorbate 80, polyoxyethylene 
hydrogenated castor oil ), preservative (benzalkonium 
chloride , paraben and such as chlorobutanol ),bufiEer (Such as 
boric acid , borax , sodium acetate , citric acid buffer , 
phosphate-buffered agent ), isotonic agent (Such as sodium 
chloride , glycerin , mannitol ), selecting pH adjustment agent 
(Such as hydrochloric acid , sodium hydroxide ) or other 
pharmacological additive , vehicle , solvent etcappropriately 
in these extemal use formulation you can use. 

[0021] 
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li io~20omg^ 1 a 1-4 [g, attSJTMiiiffi 0. 

l~100mg, i(fSL<li l~50mg^ 1 B 1-4 W(t1Sb 
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^1*. ®^*^0J^b^!fel$- 0.001~1.0w/v%, W 
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[0022] 



[0023] 
[Hit^iJ] 

?>[=<i:yH?)RB^^*l€)t<DT-|*^CL^c 



[0024] 

ll]Sfi<5<J N-(4-:7;u;i-P37i— ;ixX;U7t^^;u)-L- 
/ ^ 'J ;u-L- p i^y t K o 4F-y- 

I^S 1) L-/<iJ>(47g,400mmol)^ lM7KK■^k:^ 
h ij ^ A7K ;t ;^ 400mL I fif L . ^ ^3 1 =*tM7K 6 
OOmL $-SP^. 7K;^TT-ti*'I^L''cCA^"^.4-^;U?t- 
□ /OHf >X;i/7tN^;i/'i7D ij K(78g,400mmol)<7) 
T^h^tKo^'^^jgj?? 400mL t IM 7K^^b:*-h 
'J't7A7K;tjt 400mL ^|5|a#lCjSTLfco 

18 BtFalti^Lfco 



7tv-;U)-L-/<iJ>(77g,70%)^f#yro 
[0025] 

X?M 2) N-(4-3';i':tP3'3i:::;UX;U7tN-;i/)-L- 
/^U>(67g,240mmol)t N-t KP^VZl/N-J^^-f 
5K(36g,320mmol)^^h^tKP3'^> 700mL 1= 
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As for dose of the compound of this invention when 
different , you use for infection of adult with disorder , 
disease , administration object , administration method etc 
which becomes object , dose of the per time with oral dosage 
usually 1 - 1000 mg , preferably 10~200mg with 1 day 1~4 
times , injectable usually 0.1 -100 mg , preferably l~50mg is 
1 day 1-4 times . 

In addition, when you use for localized in eye infection of 
adult ,it is good one time 20-50 ;mu 1 , 1 day 1—6 time 
eyedrop to do eyedrop liquid which usuallyO.OOl - 1.0 w/v %, 
preferably 0.0 1-0.5 w/v % contains the compound of this 
invention . 

[0022] 

If, it does not oppose to objective of this invention in 
formulation of the this invention , it is possible to contain 
active ingredient of kinds of classified byother antimicrobial 
component and/or appropriately. 

[0023] 

[Working Example (s )] 

Furthermore you explain in detail this invention in accordance 
with the Working Example , Test Example and Formulation 
Example below, but this invention is not something which 
islimited with these. 

[0024] 

Working Example N- (4 -fluorophenyl sulfonyl ) -L-valyl -L- 
[roishinohidorokisamu ] acid 

While melting step 1) L-valine (47 g, 400mmol ) in 1 
Msodium hydroxide water solution 400ml , agitating with 
under ice cooling furthermore including purified water 
600ml , 4 -fluorobenzene sulfonyl chloride it dripped 
tetrahydrofuran solution 400ml and 1 Msodium hydroxide 
water solution 400ml of (78 g, 400mmol ) simultaneously. 

this solution 18 hours was agitated with room temperature . 

After reaction termination , adjusting reaction mixture pH 3 
with hydrochloric acid , itextracted with ethylacetate . 

After washing organic layer with 2 N- hydrochloric acid , 
saturated saline , dehydration it did with anhydrous 
magnesium sulfate . 

vacuum distillation doing solvent , crystallization doing 
residue colorless oil from hexane ,N- (4 -fiuorophenyl 
sulfonyl ) -L-valine it acquired (77 g, 70% ). 

[0025] 

While step 2) N- (4 -fluorophenyl sulfonyl ) -L-valine (67 g, 
240mmol ) with melting N- hydroxy succinimide (36 g, 
320mmol ) in tetrahydrofuran 700ml ,agitating with under ice 
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g,320mmol)cr)v^PP;'<^>;§;^^SP^/ro 



^JE/'igCl : 1 Ov/v)t?gfe L . N-(4-37 ;U7|- P - 

^H-NMR X^<7h;U(300MHz,DMSO-d6) (5 :0.87 
(d,3H,J=6.9Hz), 0.90(d,3H,J=6.9Hz), 2.03-2.14 
(m,lH), 2.77(s,4H), 4.10-4.15(m,lH), 7.33-7.4 
0(m,2H), 7.82-7.88(m,2H), 8.66(d,lH,J=9.0Hz). 

[0026] 

x?M 3) N-(4-37;U7|-p^:c-;ux;U7ts^;u)-L- 
/^'J> N-tKP^5>=i/N^K-r5Kxx^;Ki5g, 

40mmol)t L-P-rv>X^;UXXT;U±gK±i(10 
g,52mmol)^V^PP>^> 150mL [C;§^?L. hU 
xT;UT5>(12g,120mmol)^JP^fco 

^(DJ^J-^^^ST? 18 Btrani^Lfco 

L. 2N-i^K. ta*Pm^7X«^h'J't7 
A7K;§;iS. «a*P:tiS7K-egt;*Lfc^. «l7m^ 
vy:^v^A1?i5^7KLfro 



cooling , 1 -ethyl -3- it added dichloromethane solution of (3 
-dimethylaminopropyl ) carbodiimide acetate (61 g, 
320mmol ). 

this solution 18 hours was agitated with room temperature . 

After reaction termination , vacuum distillation it did solvent , 
melted residue in the ethylacetate , after washing with 2 N- 
hydrochloric acid , saturated aqueous sodium bicarbonate 
solution , saturated saline , dehydration it did with anhydrous 
magnesium sulfate . 

vacuum distillation it did solvent , washed residue with 
ethylacetate -hexane mixed solution (1:10 v/v ), the N- (4 
-fluorophenyl sulfonyl ) -L- valine N- hydroxy succinimide 
ester it acquired (82 g, 90% ) as white crystal . 

<sup>l</sup>H-nmr spectrum (300 MHz , DMSO 
-d<sub>6</sub> );de: 0.87 (d, 3H, J-6.9Hz ), 0.90 (d, 3H, 
J=6.9Hz ), 2.03 - 2.14 (m, IH ), 2.77 (s, 4H ), 4.10 - 4.15(m, 
IH ), 7.33 - 7.40 (m, 2H ), 7.82 - 7.88 (m, 2H ), 8.66 (d, IH, 
J=9.0Hz ). 

[0026] 

step 3) N- (4 -fluorophenyl sulfonyl ) -L- valine N- hydroxy 
succinimide ester (15 g, 40mmol ) with L-leucine ethyl ester 

acetate (10 g, 52mmol ) was melted in dichloromethane 
150ml , the triethylamine (12 g, 120mmol ) was added. 



this solution 18 hours was agitated with room temperature . 

After reaction termination , vacuum distillation it did solvent , 
melted residue in the ethylacetate , after washing with 2 N- 
hydrochloric acid , saturated aqueous sodium bicarbonate 
solution , saturated saline , dehydration it did with anhydrous 
magnesium sulfate . 

v/v)1:i5t;fHL.N-(4-:7;U;fP3?x- 

;ux;U7tN:^;u)-L-/ ^ U ;u-L-p -r v>x^;uxx 

i^;K14g,83%)^afe^a^tLTt#fco 
ltiS;110-lll deg C 

^H-NMR X^ <sup>l</sup>H-nmr spectmm (300 MHz , DMSO -d<sub>6</sub> );de: 0.68 (d, 3H, J-6.1Hz ), 

^h;U(300MH 0.79 (d, 3H, J=6.7Hz ), 0.80 (d, 3H, J=6.1Hz ), 0.85 (d, 3H, J=6.7Hz ), 1.11 (t, 3H, J-7.1Hz ), 

z,DMSO-d6) (5 : 1.19- 1.33(m, 3H), 1.77- 1.88 (m, IH ), 3.52 - 3.57 (m, IH ), 3.84 - 3.91 (m, IH ), 3.95 - 4.05 

0.68(d,3H,J=6. (m, 2H ),7.31 - 7.39 (m, 2H ), 7.75 - 7.82 (m, 2H ), 7.88 (d, IH, J=9.3Hz ), 8.17 (d, IH, 

IHz), 0.79(d,3 J=7.3Hz).Anal.CalcdforC<sub>19</sub>H<sub>29</sub>FN<sub>2</sub>0<sub>5</sub>S:C, 

H,J-6.7Hz), 0. 54.79;H, 7.01;N, 6.73.Found:C, 54.65;H, 7.15;N, 6.75. 

80(d,3H,J-6.1 

Hz), 0.85(d,3 

H,J=6.7Hz), 1. 

ll(t,3HJ-7.1H 

z), 1.19-1.33 

(m,3H), 1.77- 



vacuum distillation it did solvent , washed residue with 
ethylacetate -hexane mixed solution (1:1 v/v ), the N- (4 
-fluorophenyl sulfonyl ) -L-valyl -L-leucine ethyl ester it 
acquired (14 g, 83% ) as white crystal . 

melting point ;1 10 -1 1 Ideg C 
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1.88(m,lH), 3. 
52-3.57(m,lH), 

3.84-3.91(m,l 
H), 3.95-4.05 
(m,2H), 7.31- 
7.39(m,2H), 7. 
75-7.82(m,2H), 

7.88(d,lH,J- 
9.3Hz), 8.17(d, 
lH,J=7.3Hz).A 
nal.Calcd for 
C19H29FN2O5S: 
C,54.79;H,7.0 
l;N,6.73.Foun 
d:C,54.65;H,7. 
15;N,6.75. 

[0027] 

xfi 4) N-(4-3?;U7|-P37x-;ux;U7tx^;u)-L- 

/^^'J;U-L-P-rv>XT;UXX^;K12g,29mmol) 
^x^y-;U300mL[C;t^f L. 7KK^b-:hh'J^A 
(3.5g,86mmol)7K5§/'$ 200mL ^JP^fco 

SiS^lTft. J^iSJt^i^^T? pH7 diaSL. 



fiLT N-(4-:7;u;j-p:7x-;ux;U7tN-;u)-L-/^^ 

•J;U-L-P-rv>(8.2g,73%)$afe*Ss^BtLTt# 
ii;S;171-172 deg C 

^H-NMR X^^h;U(300MHz,DMSO-d6) S :0.67 
(d,3H,J-6.1Hz), 0.78(d,3HJ-6.7Hz), 0.79(d,3 
H,J-6.1Hz), 0.84(d,3H,J=6.7Hz), 1.22-1. 34(m,3 
H), L77-1.88(m,lH), 3.52-3.58(m,lH), 3.81-3. 
89(m,lH), 7.30-7.36(m,2H), 7.76-7.84(m,3H), 
8.05(d,lH,J=7.6Hz), 12.44(s,lH). 

Anal.Calcd for C17H25F 
N205S:C,52.57;H,6.48;N, 
7.21.Found:C,52.40;H,6. 
55;N,7.13. 

[0028] 

x?s 5) N-(4-^;U7|-p^:t— ;^x;^7t^-;^)-L- 
/^^'J;^-L-p-rv>(o.50g,l.29mmol). o-^>v 

;UtKP^v;UT5>±M^±g(0.62g,3.86mmol). 



[0027] 

step 4) N- (4 -fluorophenyl sulfonyl ) -L-valyl -L-leucine 

ethyl ester (12 g, 29mmol ) was melted in ethanol 300ml , 
sodium hydroxide (3.5 g, 86mmol ) aqueous solution 200ml 
was added. 

this solution 5 hours was agitated with under ice cooling . 

After reaction termination , you adjusted reaction mixture pH 
7 with hydrochloric acid , the vacuum distillation did solvent 
and extracted with ethylacetate . 

After washing organic layer with 2 N- hydrochloric acid , 
saturated saline , dehydration it did with anhydrous 
magnesium sulfate . 

vacuum distillation it did solvent , recrystallization did 
residue from ethylacetate and N- (4 -fluorophenyl sulfonyl ) 
-L-valyl -L-leucine it acquired (8.2 g, 73% ) as white crystal . 



melting point ; 1 7 1 - 1 72deg C 

<sup>l</sup>H-nmr spectrum (300 MHz , DMSO 
-d<sub>6</sub> );de: 0.67 (d, 3H, J-6.1Hz ), 0.78 (d, 3H, 
J=6.7Hz ), 0.79 (d, 3H, J=6.1Hz ), 0.84 (d, 3H, J=6.7Hz ), 
1.22 - 1.34 (m, 3H ), 1.77- 1.88 (m, IH ), 3.52 - 3.58 (m, IH ), 
3.81 - 3.89 (m, IH ), 7.30 - 7.36 (m, 2H ), 7.76 - 7.84(m, 3H ), 
8.05 (d, IH, J=7.6Hz ), 12.44 (s, IH ). 

Anal. CalcdforC<sub> 1 7</sub>H<sub>2 5</sub>FN<sub>2</sub>0<sub>5</sub>S : C, 
52.57;H, 6.48;N, 7.21.Found:C, 52.40;H, 6.55;N, 7.13. 



[0028] 

step 5) N- (4 -fluorophenyl sulfonyl ) -L-valyl -L-levicine 
(0.50 g, 1.29mmol ), O-benzyl hydroxylamine acetate (0.62 g, 
3.86mmol ), 1 -hydroxybenzotriazole (0.17 g, 1.29mmol ) and 
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1 - 1 K □ h 'J T!/— ;U(0. 1 7g, 1 .29mmo 

l)fccttl^^ N-yT/U^;U7t^'J>(0.65g,6.44mmol)$' 
V>j7PPy^> 20mL fC;§^?L. l-X^;U-3-(3-V 

g,1.67mmol)^SP^T. ^^^T^i^^ltM^Lfco 

J5J^v$l7ft. JSJS;^lci;^pp>i^> 50mL t7K 
20mL ^JP^TtW^iBLfro 

^^A^Py'hy^^Y— [Silica gel Merck-60(7 
0-230 ^^:/Vzl), P^X^;U-/\^1^>?g;t(l:2 

v/v)]irM$^L. N-(4-3?;u7|-p^:c— ;ux;u7ts- 
;u)-L-/^^'j;u-L-p-rvytKP^lJ-A^^>v;u 

XX^;^(0.42g,66.1%)^^fellU^^i^<tLT^# 

^H-NMR X^^h;U(300MHz,DMSO-d6) S :0.67 
(d,3H,J-5.7Hz), 0.74-0.80(m,9H), L05-L20(m, 
3H), L77(m,lH), 3.56(m,lH), 3.84(m,lH), 4.7 
0(s,2H), 7.29-7. 36(m,7H), 7.77-7.81 (m,3H), 8. 
01(d,lH,J=7.8Hz), 11.21(s,lH). 

[0029] 

x?S 6) N-(4-:7;u;j-p^:Lx;ux;U7t^x;u)-L- 
/ 'J ;u-L- P -r vy t K P V ;uxxT 

;K0-40g,0.81mmol)^T-h^t KP37^> 20mL 

m^L. loro/^^v-^A-m* o.04g 
7K*a;jfLT. ^S^J±1?7K*CDqRi|XA<ih*§ 

?ii$(::ffF^xT;u 50mL ^Jp^T. m-yKMit 
^ h 'J 't? A7K;§j'^l?a tJB Lfc o 

at±i;t* iN-i^^trK14<tL. i^KJ:T;u loom 



^h'JOA-eB5j7K$S']ftL/ro 

mmm^m^Lfzm. ;§5«^Ml±gSL.N-(4- 
3?;u^P3?xx;ux;U7t^^;u)-L-/^'j;u-L-p-f 

vytKP^1^AK(0.32g,98.2%)^tofe@Ji$i|a 

p^X^;U 5mL *^e)S^SSL. N-(4-37;U7|-P3? 
xx;ux;U7tNx;u)-L-/^'j;U-L-P>rWtKP^ 
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it melted the N- methylmorpholine (0.65 g, 6.44mmol ) in 
dichloromethane 20ml , overnight it agitated with room 
temperature 1 -ethyl -3- including (3 -dimethylaminopropyl ) 
carbodiimide acetate (0.32 g, 1 .67mmol ). 

After reaction termination , it distributed in reaction mixture 
including dichloromethane 50ml andwater 20 ml . 

After washing organic layer with 1 N- sodium hydroxide 
water solution , saturated saline , dehydration it dried with the 
anhydrous sodium sulfate . 

After filtering inorganic substance , vacuum distillation doing 
solvent , it acquired the colorless solid . 

It refined with column chromatography [SilicagelMerck-60 
(70 - 230 mesh ), ethylacetate -hexane mixed solution (1:2 
v/v ) ], N- (4 -fluorophenyl sulfonyl ) -L-valyl -L- it acquired 
[roishinohidorokisamu ] acid benzyl ester (0.42 g, 66.1% ) as 
colorless solid . 

<sup>l</sup>H-nmr spectrum (300 MHz , DMSO 
-d<sub>6</sub> );de: 0.67 (d, 3H, J=5.7Hz ), 0.74 - 0.80 (m, 
9H ), 1.05 - 1.20 (m, 3H ), 1.77 (m, IH ), 3.56(m, IH ), 3.84 
(m, IH ), 4.70 (s, 2H ), 7.29 - 7.36 (m, 7H ), 7.77 - 7.81 (m, 
3H ), 8.01 (d, IH, J=7.8Hz ), 11.21(s, IH ). 

[0029] 

step 6) N- (4 -fluorophenyl sulfonyl ) -L-valyl -L- 
[roishinohidorokisamu ] acid benzyl ester (0.40 g, 0.81mmol ) 
was melted in tetrahydrofuran 20ml , 10% palladium -carbon 
0.04g was added prudently under nitrogen atmosphere . 

Until under hydrogen stream , absorption of hydrogen stops 
with room temperature ambient pressure ,it agitated. 

After reaction termination , catalyst was filtered, solvent was 
done vacuum distillation . 

In residue it extracted with 1 N- sodium hydroxide water 
solution including ethylacetate 50ml . 

It designated extracted liquid as acidity with 1 N- 
hydrochloric acid , extracted for thesecond time with 
ethylacetate 100ml . 

After washing organic layer with saturated saline , 
dehydration it dried with the anhydrous sodium sulfate . 

After filtering inorganic substance , vacuum distillation it did 
solvent , N- (4 -fluorophenyl sulfonyl )-L-valyl -L- it acquired 
[roishinohidorokisamu ] acid (0.32 g, 98.2% ) as colorless 
solid . 

recrystallization it did fi*om ethylacetate 5ml , N- (4 
-fluorophenyl sulfonyl ) -L-valyl -L- it acquired 
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MS,>;^^;i42.2-142.9 deg C 

^H-NMR X^^h;U(300MHz,DMSO-d6) d :0.69 
(d,3H,J=5.4Hz), 0.74-0.79(m,9H), 1.07-L21(m, 
3H), L76(m,lH), 3.55(m,lH), 3.89(m,lH), 7.2 
9-7.35(m,2H), 7.73-7.81 (m,3H), 7.95(d,lH,J-8. 
4Hz), 8.80(s,lH), 10.59(br s,lH). 



the[roishinohidorokisamu ] acid (compound 1 ) as colorless 
crystal . 

melting point ;142.2- 142.9deg C 

<sup>l</sup>H-nmr spectrum (300 MHz , DMSO 
-d<sub>6</sub> );de: 0.69 (d, 3H, J=5.4Hz ), 0.74 - 0.79 (m, 
9H ), 1.07- 1.21 (m, 3H ), 1.76 (m, IH ), 3.55(m, IH ), 3.89 
(m, IH ), 7.29 - 7.35 (m, 2H ), 7.73 - 7.81 (m, 3H ), 7.95 (d, 
IH, J=8.4Hz ), 8.80 (s, IH ), 10.59(brs, IH ). 



Anal.Calcd for C17H26F 
N3O5S:C,50.61;H,6.49;N, 
10.41. Found:C,50.89;H, 
6.58;N,10.40. 

[0030] 

um^i 1 

iSitwi^fcfcit^xiiiMfi* Ni-PDF mma 

tt<DJIiJ^^ Lazennec t)<7>;^}i(Lazemiec,C. an 
d MeinnelT.,Anal. Biochem.,244,1997,180-18 

Ni-PDF <D^^»Mf*. Chen?,(7)::^}i(Ch 

en,Dawn Z.; Patel,Dinesh V.; Hackbarth,Corin 
ne J.; Wang, Wen; Dreyer,Geoffrey; Young,De 
nnis C; Margolis,Peter S.; Wu, Charlotte; Ni,Z 
i-Jie; Trias, Jo aquim; Wliite,Ricliard J.; Yuan,Z 
hengyu,Biochemistry,39,2000,1256-62.)[C^CT 



50mM CD N-(2-tKP+VJ:5^;U)e^^V>-N' - 
2-X^>X;U7t^>K(HEPES,pH7.2). lOmM (Dig 
^b:|-h'J^A.0.2mg/mL CD^lfiL>tT;U:^5>(B 
SA)(D)i^«T;§;S(90x/L)[cv>iT;ux;U7t^^vK 

IZ'MiLfzit^m 1(10// L)t Ni-PDF(0.021U/ 
mg,10)L/L)^)^iPL.SSlr 10 ^m^>^^^ 

^^fC.0.021U/mg (DTtxyU^— hT'^tKn^ir^— 
Hf(FDH). lmM(DMitm^—'$^—^^l^Y^\^T 
T^— >v3^^7L/;^^K(i8 -NAD^)0.6mM. O.lmM 

7tN;u5;u>t5^7h— >-tr'J>(fMAS)(D?g 

•&?§;^(90//L)$i]P^ 20 i^mJ^JZ^-^itfz'ik. 34 
Onm fcfc(t§qRitJSMd/^CDffl(A)^liJ:^Lfro 

it^^ 1 ^^Wsil^Jxltmt Ni-PDF i^^t^: 

isb.m^(Dmm:^ts\f^it^m i cDi?ii=*(%) 



PflS*(%)^{l-(A-C)/(B-C)} X 100 

A:Ni-PDF fccfct/^b-g-f^ 1 ^-^t^JSJSJtcT) 340 



Anal . CalcdforC<sub> 1 7</sub>H<sub>2 6</sub>FN<sub>3</sub>0<sub>5</sub>S : C, 
50.61 ;H, 6.49;N, 10.41. Found: C, 50.89;H, 6.58;N, 10.40. 



[0030] 

Test Example 1 

It measured E. coli derivative Ni -PDFinhibiting activity in in 
vitro according to the method (Lazennec, C.and Meinnel, T., 

Analytical Biochemistry (0003 - 2697, ANBCA2 ), 
2,441,997,180 - 182. ) of Lazennec and others. 

Furthermore, it did isolation and purification of Ni -PDF, 
according to method (Chen , DawnZ.;Patel, 
DineshV.;Hackbarth, CorinneJ.;Wang , Wen;Dreyer, 
Geoffrey; Young , DennisC.;Margolis, PeterS.;Wu, 
Charlotte;Ni , Zi-Jie;Trias, Joaquim; White , Richard J.;Yuan, 
Zhengyu, Biochemistry (0006 - 2960, BICHAW ), 39, 2000, 
1256 - 62. )of Chen and others. 

N- (2 -hydro xyethyl ) piperazine -N&apos; -2- ethane sulfonic 
acid of 50 mM (HEPES , pH 7.2 ), compound 1 which is 
melted in the dimethyl sulfoxide in buffer solution (90;mu 1 ) 
of bovine serum albumin (BSA ) of sodium chloride , 
0.2mg/ml of 10 mM (10;mu 1 ) withit added Ni -PDF (0.021 
U/mg , 10;mu 1 ), 10 min incubation did with room 
temperature . 

There, formate dehydrogenase of 0.021 U/mg (FDH ), 
oxidative type beta nicotinamide adenine dinucleotide of 1 
mM (;be -NAD<sup>+</sup> ) including mixed solution 
(90;mu 1 ) of 0.6 mM ,0.1 mM formyl methionine alanine 

serine (fMAS ) 20 min reactions later, value (A ) of 
absorbance decrease in 340 nm was measured. 

It applied value (B, C ) of absorbance decrease which each 
one measured reaction mixture which does not include 
compovind 1 and reaction mixture which doesnot include Ni 
-PDF simultaneously under same condition 
tobelow -mentioned formula and set, it calculated inhibition 
ratio (%) of the compound 1 in various concentration . 

inhibition ratio (%) - {1 - (A-C ) / (B-C ) } X 100 

Value of absorbance decrease in 340 nm of reaction mixture 
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nm l=*Jlti)|]R3tJSM'>a>fil 

BAt-^m 1 ^#*^i:L^J5EE;j^(D 340iim Icfclt 

C:Ni-PDF ^#^^^:L^JS^E;;^(D 340iim Icfclt^ 

(IC5o)^*46yio 
[0031] 

lait^^sS: 1 

[0032] 

[«1] 



which includes A:Ni -PDF and compound 1 

Value of absorbance decrease in 340 nm of reaction mixture 
which does notinclude B: compound 1 

Value of absorbance decrease in 340 nm of reaction mixture 
which does notinclude C:Ni -PDF 

Furthermore, relationship with concentration of compound 1 

in sample the plot was designated as logarithm graph , 
necessary quantity (IC <sub>50</sub> ) was sought from 
50%inhibition . 

[0031] 

test result 1 

Result is shown in Table 1 . 

[0032] 
[Table 1 ] 




ICso («M) 



0. 857 



[0033] 

^ W Pfi iJi ;* S (MIC) ?IIJ S ;i (Chemotherapy 1 98 
1,29 (l),76-79.)^^*CT^T-^fco 

in^>. it-^^ 1 ^^tl-^tl 100. 50. 25. 12.5. 6. 
25. 3.13. 1.56. 0.78. 0.39. 0.2. 0.1. 0.05 RlS 0. 
0025 U g/niL tT^-Scfc^fCj^JPLfc^zL— ^— 1> 
h>*^^4J^i:S±l!l lOmL fC. lo'^fcli lO'CFU/ 

mL [zmmLtz^^mm^miL. m 37 deg c 
18-20 mmm^. mm^n-otzo 



[0034] 

2 

^(7>.*ss*»2[cs^-ro 



[0033] 

Test Example 2 

It did measurement of antibiotic activity , according to 
minimum growth- inhibiting concentration (MIC ) 
measurement method (Chemotherapy 1981, 29(1), 76-79.) 
of Japan Society of Chemotherapy . 

Namely, compound 1 respectively 100, 50, 25 and 12. 5 and 
6. 25 and3. 13 and 1. 56 and 0. 78 and 0. 39 and 0. 2 and 0. 1 
and 0. Inorder 05 and to become 0.0025 ;mu g/ml , in 
[myuuraahinton ] agar plate culture medium 10ml which 
isadded, inoculation it did test microbe liquid which is 
manufactured in 10 <sup>6</sup> or 10 
<sup>8</sup>CFU/ml , after 18-20 hours culture , observed 
withapproximately 37 deg C. 

Furthermore, dimethyl sulfoxide was used to melting 
compound 1. 

[0034] 

test result 2 

Result is shown in Table 2 . 
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[0035] [0035] 
[^2] [Table 2] 





(CFU/mL) 




S. aureus' 


1 0* 


MOO 




1 0* 


>100 


E. coli^ 


1 0« 


50 




1 0^ 


50 



a : Staphylococcus aureus (ATCC 6538). 

b : Escherichia coii (ATCC 8739). 



[0036] [()()36J 











Formulation Example 1 


compound 1 










lOOmg 
100 mg 


lactose 












80mg 

80 mg 


starch 












1 7mg 

17 mg 




M 










3mg 


steer jp9 


acid 






[u] 




3mg 



M'^^o Shape it does . 

f2^5f^lSCT3Bi2c^#LTtcfcL^o according to need sugar coat it is possible to attach. 

[0037] [0037] 



mmm2. ^mn 


Formulation Example 2injectable 






lOOmg 


compound 1 




100 mg 
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900mg 


sodium chloride 




900 mg 


1N-7KK4b:M-'J't7A 




Mm 


1 N- sodium hydroxide 




suitable amount 






lOOmL 


injectable distilled water 




total amount 100ml 








component above in conventional method depending 


It mixes 


It makes injectable . 



[0038] [0038] 

fic^J^B^J 3 j^lfi^J Formulation Example 3 points eye agent 



compound 1 








50mg 

50 mg 


boric acid 








700mg 
700 mg 


borax 








mm 

suitable amount 










500mg 


sodium chloride 


500 mg 


[hidorokishimechiruseruro ] 


—X 
[su] 




0. 5g 
0.5 g 


sodium edetate 








0. 05mg 

0.05 mg 


benzalkonium chloride 






0. 005mg 

0.005 mg 






lOOmL 
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sterile purified water 




total amount 100ml 




y 








component above in conventional method 




It mixes 




It makes ophthalmic solution . 



[0039] 



CDJ^f* JStlfr PDF 



[0039] 

[Effects of the Invention ] 

Because it has possessed PDFinhibition and antibacterial 
action which are superior,you can use compound and its salt 
which are displayed with General Formula (I ) of this 
invention , as PDFinhibitor and antibacterial . 
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